An unprecedented rise in the incidence of infantile hypertrophic pyloric stenosis (IHPS) was reported in Scotland in 1978 and 1979 .1 The incidence rose from 2-2/1000 births in 1970-7 to 5-2/1000 births in 1978 to 8-8/1000 births in 1979. The numbers seem to exclude a random effect and the question therefore arises whether a similar increase occurred in other places at the same time; and if it did, how it may be explained.
Certain non-biological explanations have to be excluded. The first is the question of a changing level of ascertainment-that is, past underdiagnosis or present overdiagnosis. The second possibility is demographic change: an alteration in distribution of birth rank in the population. IHPS is more frequent in earlier than later births and a 'shortening' of the birth rank distribution would cause an increase in crude incidence. Finally, the effects of a changing ethnic distribution have to be considered. A high incidence of IHPS in immigrants would produce an artefactual increase; a low incidence may mask, or partially mask, a true increase. Only when these potential artefacts have been excluded can it be supposed that a true biological change has occurred. The purpose of this study was Statistical analyses were based upon annual rates per 1000 live births. Indirect standardisation procedures were used to correct for birth rank changes. Indirect methods were necessary because of the absence of birth rank specifications in the HAA records. The birth rank specific 'reference incidences' used for this standardisation process were the estimates obtained in Birmingham in an earlier period, 1940-9.2 Although this material is now rather old, it has the advantage from our point of view of local origins. The birth rank differences reported in this study were also steeper than in many other investigations. As long as the reference material is used to provide for relative standardisation across the period of current interest and not for absolute standardisation, the remoteness of the period to which the material refers is no great disadvantage. The steepness of the birth rank differential provides us with a birtb rank standardisation that is conservative. Thus any errors are likely to be in overcompensation, minimising rather than exaggerating any true trend.
Results Table 1 gives the numbers of cases, the numbers of live births, and the incidence per 1000 live births for the years 1974-80 in the West Midlands Health Region (excluding Wolverhampton). Kerr's estimates' for Central Scotland are attached for
comparison. An 'adjusted' West Midlands incidence, calculated to correspond with results for a Caucasian population, is also included.
The West Midlands data did not show the same dramatic changes as the Scottish data, but the rise in incidence was fairly steady over the period. The results may also be compared with an incidence estimate of 3.0/1000 live births in the city of Ascertainment artefact. Evidence of ascertainment artefact was sought through examination of the data for evidence of heterogeneities. The results of some of these examinations are given in Table 2 . They relate mainly to the child's sex, the method of treatment, and the health district. Three major sources of diagnostic or ascertainment artefact can be excluded; these are:
(1) Overdiagnosis of IHPS Overdiagnosis of IHPS in vomiting babies results in a less extreme sex ratio, because vomiting without IHPS occurs in infants of both sexes with approximately equal frequency. A rise in apparent incidence through an artefact of this kind should have resulted in a lessening of the sex ratio. In fact, the sex ratio was more extreme in the last 3 years than in the first 4.
(2) Treatment without surgery A second cause of overdiagnosis is treatment without surgery. An artefactual increase here would be accompanied by an increase in the ratio of medically to surgically treated cases. In fact, the incidence increased in parallel among medically and surgically treated cases, with a slight increase in surgically treated cases.
(3) Underinvested paediatric services Underdiagnosis in the early years may have been associated with underinvested and underdeveloped paediatric services. In this case the apparent increase would occur in the more peripheral health districts, with their relative lack of finance and development. There was indeed a slight overall difference between the metropolitan and peripheral districts but it did not change appreciably over the period and the temporal increase was visible in both. There is therefore no evidence that an artefact of this kind could have explained the increase. 22-0% in 1980 . In Warwickshire and Staffordshire, for which data are available for 1978-80, the proportion of births to foreign mothers was only 5.4%. If we assume that the births in the nonmetropolitan areas followed this lesser value, then the overall figure for the whole region over the 7 years must have been about 13-9%, rising from about 10 7 % to about 14.6 %. Only 31 (2-6 %) cases of IHPS have names to suggest such origins, which indicates that the incidence is rather low in these ethnic groups and that the incidence in the infants of British born mothers is somewhat higher than the overall West Midlands incidence. We calculate the necessary factor for the latter at 1-13, and this is the basis of the 'adjusted' incidences given in Table 1 . Ethnic changes are more likely therefore to have masked partially the extent of the general increase in the period 1974-80 than to have been responsible for it.
A 'shortening' of the birth rank distribution could produce a rise in crude incidence because the disease is more frequent in infants of early birth rank. Birth ranks were not recorded for the IHPS cases but only for the total live births, so an indirect method of standardisation was necessary. McKeown, McMahon, and Record2 measured the incidence in infants of 1 st, 2nd, 3rd, and 4th or later rank (in Birmingham in the years 1940-9), and found values of 4.3, 2.8, 2-5, and 1 4. These rank specific rates were applied to the population birth rank distributions to calculate the numbers of cases that 
would have occurred ifthe 1940-9 rates had obtained. Table 3 sets out these expected values alongside the observed values and calculates the ratio between them (x 100) in a manner analogous with a standardised mortality ratio. Finally, these values were multiplied by the ethnic change factor (1-13), and the 95% confidence limits were also calculated.
The temporal increase in incidence evidently resists birth rank standardisation, and cannot therefore be explained in terms of this particular demographic change. The standardised incidence in 1974 was appreciably less than in Birmingham in 1940-9, and the standardised incidence in 1978-80 was appreciably greater. 3 6 to 4* 5/1000. In retrospect, systematic changes in the incidence of IHPS seem to be one of its enduring characteristics. It is possible that periods of increase attract the attentions of investigators more readily than do periods of decrease and it is these that are reported.
What causes these changes? Dodge, working in Belfast,7 found that 22 % of cases of IHPS were still being breast fed at 1 week of age compared with 15-9% of controls. Differences in feeding patterns were also noted by Gerrard, Waterhouse, and Maurice,8 although they were interested more in frequency of feeding than in type of feeding and in age of onset rather than in the fact of occurrence per se. Dodge suggested that 'some factor' transmitted in the milk might contribute to the aetiology of the disease. It is therefore of interest that the incidence of breast feeding changed during the period of the study reported here. A survey carried out in England and Wales9 showed that 51 % of infants were breast fed in 1975 and 67% in 1980. In the West Midlands Health Region the proportion increased from 48% in 1975 to 63% in 1980, a proportional increase of 31 % on the earlier figure. The definition of breast feeding used in that survey may not be directly relevant to the etiology of IHPS, so it is not possible to relate proportional changes of disease incidence and of breast feeding in any quantitative way. We note only the qualitative parallel. hypertrophic pyloric stenosis. 
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